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(57) Abstract 

PROBLEM TO BE SOLVED: To improve the fuel 
consumption rate of a hybrid vehicle at the time of 
a steady run. 

SOLUTION: A characteristic curve that represents the 
relation between fuel consumption and battery 
charging and discharging is determined from the 
speed and driving torque of a vehicle under the 
state of steady run. If the curve represents maximal 
value on the right of abscissa (in the vicinity of 0 
of charged and discharged capacity), the operation 
points (fd, pb1) and (fc2, pb2) at the times of 
discharging and charging of an internal combustion 
engine are respectively determined. An average fuel 
consumption point fc4, the point of intersection of 
a straight line connecting those two points with the 
axis of abscissa is smaller than the average fuel 
consumption point fc3, the point of intersection of 
the curve with the abscissa. The internal combustion 



engine is made to operate only at the determined 
two operation points of the discharge and charge. 
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*MlKf 4 -31 * * ¥ t rt^P <o ttS * ■* * ^ * 
Iz&^x&lLlz, -eit^itateWI6**MOIW»*j*-c 

-g-cotfcm s *tfc*wo*fT«ii»cii-^v»Tx fief i «o 

2©lfc#'f 5> fTXSKaiESrfTftofcW-ft-O^rit 

scutate* * > < t feitfiBrt^ts. 

B8i3J:tFirfBmSl«*a4E-t**M(0«IJfflI^teo 
[ff*«2] Mia^l Oie#-f > h iJ J: If* 2 

ssffEf loie-f'f v \-vm&*mm.Lfzm&t, mm 

-e<0fett LTiBlfiUc^nT. n-fit*»— *Ol!E*'i 

iff** 4 ] fris*Mo^=fftt^ic^o- < mtmt l 

2M±<0^2coae*-Y > h^SuaHLfcS^tO 

> b (c4 3ft-*- *Ift*« 1 ie«<0*MOSU«* 

K 45 ft * £4ftH C0$W }j£ -C * o T , 

mm cuts BFf^^Fi^ * #-r u 



*»' rt^PcoftiJffl)^tto 

l»*f 6] »^S5ic43^r. frfe^fS#tt<4. mfffi 
/< ? x "J ft«i$F | ]Jj&8Hlbft;£ t t»E/< y T n 5Em^F*3 

**HK»»c o -c** * i ¥*W8»?B*jft*«, ffirie^«-?i 

c0$iJ®^fe o 

IW*a8] W#£ 5 7iMB#£ 7 ©v>r*i*— oo» 
43^-c, ItffiB^' y r 'J ttttBAftlftHIHfe&KtF 

*iBSit^*aau , »msitfcr^-fe^H«u*'cf#e 
ttm$*tt*a*«»f5e»!iijutofc»)iiKtt»c— je-c** 

t tc«o* i'«mt^* tsiy-T ') fzmm t co n« *s-r 
mm izM-tz m&Mai *&-tz> *5jmi 1 *u w 
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/h S < * & J: ^ tc/N* y 7- y &^B#rtjBM8Wfjm^&a r ^ 
fc£$ftfcirE^ x y ft*i$A^Hfttt&;&u r ttE 

twa/* * t y wcmftftm®mmve& t mm^ ? x y kw. 

0 -?hz>m 1 ¥««fl-*»js#, itrffi^s 
nmm t * ? 7- u ^jst* t <dm# ? x y 

«ren«MKn«o«p^a:u. tufa 2 oort««H»f^jSn 
1 4 ] 1 1 nmrn^m 1 3 ©v>-rft*- 

fc * * J: -5 * x V JMWSrt 

5] stai i»MR*«i.4ov^-r*L*— 
i±> i)tE&&M3t t x y t (om^mmmm 

7 x "J Steffi* -g-ft-PftfliJ LtiMf t -;f 'JJ 

nn s ftfcitrE&#M£teK*t-r ^-^'j ism?) * 

^f>»l<OMMU tWSftfctfrEamifiBtefc:** 
1-*>'N*u'7 L y^Stt<04'^t>^2<OttS-a*?L, 
ittzmmm 1 ona if* 2 ote£*g.£ii:8LtK*> «3 fio 

t t- y ^ftrnffi^KW K 0 -e* * m 2 ¥■ 

«r&* 1 »rf* 2 a * it« lt, frE^ 1 



^n/^ y x y &mf*ftmmwibft&&V'< » x y 

^TtitrE^^mstc^-rs^N'-yy-y^iiScmoKi^t, 

y3fc*i«rt««H»ftjftttHaft»t, 

IT/n* -9 x 'J **«Frt«S«BB ttftj*C **36-C S 4 <fc d L 
[0 0 0 1] 

[0 0 0 21 

m<Dwmte, — ftttu, s*h^^i*tc/<yxyco3*c 

m^K.« (SOC) ifILtIff?JlT|/:„ 

*>> #tCg«S OCtlS OCt <DMt> tw^v^T^ifc 

«***ft5g § ft, ifeE ^ ft /c*»cm*X ITS* hfrflZ 

*o%>Trt^«Bi<offi^1--^#|gi!/h;v^***^$ftr 

[0 0 0 3] 

MBSirt - * t:J* LTS* S ft* Hi* fc— jfe 
-C$>t), ifz. SWifftttv^:lSOCtl*SO 
Ci:<0^(>, ^»lci±HSOC**gSSOCKJR« 

L r n%ttHOttffc& *ftSLtv>* ±E!SI*<0rtjR« 
*OrtI«HOlWl*ffiTli, HSOC jS*g*S O C 

*fc»i:*»4iii7jtaijTH:v>. ttzs je#jfefT 

x.> «S«H H R* * ft * HWE*5&«rt ««H <7>?A^<7> tl 
jS*»t>li«aa:'lHE«r4v»»'& (-HM4K, ©E<|£ 
tt) T^otfe. ■€-OEI<E*-Crt««B*»ft**S'* 
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[0 0 0 4J *^WI±. .Jfe#jfeffWF»:^»t4, M^'J 
[0 0 0 5] 

< £ t— «*tfriE*»«KJ: ») ia^-r^>i 

£ K <fc 0 $ ft £ £ # tc WIE«««o*1f«F K ii&tt 

2 !&±.ff>m 2 (DMfctf-l > hCfi^tJU:, -fit 
$OTi:Io-v>t, rnTlE^ 1 COSHER > h -c3HJ#f!£ 

tT^o^^t, m%z2kk±<Dm2<Dmm#>( > \~x-& 
«&rh & -t tr ire*ib« £ aiE-t & c £ * #m £ -t * „ 

Icistt-SvXxA^t LtgJ L^a$K*'-f > Her 

[ooo6] «ria*ioa<E#>f >hi»j:.ir»2 
x'jo^jsc^Mt tci ^^tiTt*^ > h £-r &£ t 
tz^mi-xmi L^mmm > h 

ttn t , mm 2 &±<om 2 > h -ex 

[0007] ^K*»w«o»2osi*tt, «i6«xcrrt 

»^ft4r»tti-^.o i<0©J«*&(±, *TOa*5£*jfe*T# 

£ /< 7 7 U £ ©BB# * ifee L , *te L fcttre*** 
ffi* £ > x 'J «)H«*»«fl-J|!UrnH-t4»fSg 
a. i m-i- * 4- ¥U Bf L , MHm&M9t £ > * 7 7- 'J 



¥*^**r8»* t . ffifft&foffft k'l? t y sfefeit tow 

[0 0 0 8] ttz. ltrK^#tt(i, mB/t^f-vtt* 
tr** » 1 mfffi^fl-«» £ /< -f x 'J 

■v$>2>m2¥*}M#mm&£ o t/hs^ttfc-tiit 

* |6j-hi- * £ t tfX' § £ o 
[0 0 0 9] t!rlBrtM*SB3li. KrE'2 oort««B8tt^ 
* tc i3 T . t A t L < * ^5 i o \Z 

H»ftjSCt±, UE* 1 ^iSfl-MRjS* 1 *^ t 4 Z> t =j 
Ji. rt*S«H*iR3H-tg»*OAv»ia<0«TaiiS*4£ 
Wffl-?Z>z.bifiX'%i> 0 

[ooio] ttz, mmfc!$mmti7z-%m&t?>t> 
wa#it h tix & *) , «rB'< •? 7 y ftmB#^^Mi6^ 
f x y *«±, mib^# 

*as. h * ^ § ss? s ti -5 or * o T 

[ooi i] $e>K> ^J«77fef±, frlE^rHRt/^ 
•? t- y 5£&«t <oM«*nwE3f3fe«Ftt*^r l a v»*&k 
« . 7 y o r tnertj»«iao«i'^ * * 

[0012] 3|c»fHo»3o«!»»i, vmmRzr 

rt««H*R»*i:L-C*-t**MS:lt«i-*o £«0* 

«m * nfc r ^ * * bbk i ess h ^ ^ * tuff * 

£ ifec-f 4 » l' £ , ikie L fe«rlE«»m» £ 

i- 4 7i>S jMfl Bf ft 1 « Wf ^ a £ , £ / 1 

? 7 y 3Ett*£ OH«*»fHB»fSB«Ftt* 

14, •f-O s F*SUWHH** t , mrfEM^»£^ < t7 7'J*SSt 
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*$68 2 0 0 1 -1 6 7 0 5 



x y xaimBaNiMbft k« v^iart^nw * ^ $ 

fci«9T, #3£9!?>ft3<7>g!«T-l±. 56*jfeffi«jcis»t 

[0013] h5Ism^#i±i±, n&iB^xyjfcm 
BAfta-MbftA t «nE/< 7 x y ^«^rt^sr^»^ ,s 

i:'*»JSi[«SLhK*oT/<f x y o 
■c* * * i ¥«iftflfA^ inriB»?g» t /t ? r- y 

JtttttOHfttifc U< v x 'J *SSc***»*«WK 0 
T* * ft 2 WtyttttiHftA J: >» fc /h £ v»#t£ ttilt 

[0 0 14] M^&aNflfltt^ai*, lWfB2o<7>ft$c 
«W»fM£CiJv*t\ ft3E«*i:«:iic**i:* t *L< ft 

v> 0 ifc, KffB»2ft)fe¥Sli, ffirffi* 1 

t * z> x 7 v x y &«* natttnifrtt 
Afttftte'*? x y **^rt«s*H»ftjft*ft36+4 - 

xjAMat o«»fg* &«j*ui- « £ t a*r § * „ 

[0 0 15] Sfc, frfB^#1±JilrfB5e#*St^i6 

jgiMtasx we* h a- * ic*o* § ure/t •> x 'j am^rt 

[0 0 16] SfcK, fijfBft2iteg3N£l±, tflBJBftffi 

Si^f'j ^ssscs t <o mm nmtsm * ^ l ft v » 
[ooi 7] «tv»r, *»9i©jM<Dsi«ii, mmmx. 

«l*©M:t|-:frifc*litt-*«o roMttftii, jfeHfjfeff 
■ft-OilRfl-iBJMItcjff x y asatt&tT/*? T'iH 

*?u a«?**Lfc-»iB* lots tri* 2 

* nia l , mmteftmft km-t z. 

t < y 7- y ftjfelt O M # £ ffi fz i- 1 * K ; < •> f y 5tJfc«ffi 
W K 0 t ab £ ft 2 ¥*MB*ffi!R A t © tfcs L . IffB ' 
ft 1 a I>* ft 2 TOiftftiHft A * Jt« L T , t!f§Bft 1 



tci±, s«?$tt^«rsafti ote&tfftaottfc^-n-pfi. 
/< y r y ft*B#rt*«H«rffrat;ft tr/t y x y 5E^b#f*9^ 

t- y 3zmm<DM& t , trBBftje l ^ f- y sscw^f^^ 
KBnJMMttfftft&ar'* y x y ^m^rt^Kii)^* 

^ O 

[0 0 18] 

[0 0 19] HI »**«iBO|6ifeWJ&«*raffli-*fcje> 
1c®^ft*M<7)«EBSIH^-^!)T-afe^o VRl 0t±, 
t^S/N-Y ry -y KM*MT-*»), IgS&iit LTOrtijl 
H (-x->v» UM*-^ (mats: -Vx^i/-? 

xy 1 6, 1 2^.1^^-^ 1 4 * 

!±i^» (ISLiv>) fflMIl 2<0i±i*« (EI^L 
ftv>) Uft#$n*J:dtcfl|i.?)fi-Ciii}.s Mil 
2<om7J h^^tt-^ 1 4<om* h A^O-g-|t/6 5 *M 
1 OcOffi^j hJl'? tftSo 

[0 0 2 0] ^-^-Hli, /<-7xyi5t«^FlC»±^Kl h 
LTtStEL, /^f'/jEWK 

««g-r^o 1 4 trii, -f >/n*-^ 1 5* ? «^Stt 

TiJ OAyfU 1 6 <DE^m»iEli3effim»5E 

^SEIftStfC*-^ 1 4 ^e-^ l 4 

f'J 1 6 KftWStl&o *%W<D|yfe<0^-Cli. ftt 
— )i£6<)ft> v^i9>^> l ^-^tfVW yy v K^M^r® 

[0 0 2 1] ±SWg&4 0 t±. L-C**®S 
ttC (CPU) 4 2. rt«M»HW«iyo^9A«E07'n 

^5a, «m^a t/<7f'j 5EStm 7 

^**»ittL-CV»*^»3S>*yc**ROM4 4. ft 

msftTtx*-*, tn«s***-«f»»=*itt-t*»»> 

^';t*5RAM4 6. WCPU4 2 tfl-b>^ 3 
0, 7^-t*IS-t>t3 2, SOC-t>-9-3 4, rtj^ 
^PtlJtWffl E C U 2 0 , t-?l»ffl2 2, ^A-Xn 
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[0022] ftmmmmwm e c u 2 0 «*, ^mm» 4 

#Pfl3ECU2 2tt, ±(fflffljg&4 0^t><Dj^iHC*O*£^ 

! s^^u*-^ 1 4 zwm-t&xmm > 

?-7x-XSr^LTgi?ittv>l, 0 *iS-fc:>-9-3 0 
«4, *W1 0*>*a*l*tHU 7^-t;viS-fen32 

-9-34(4, /*?ry 1 6<Dftmvtm (soo **£m 

L, ^;v-Xn> Yu-juxj y 3 6 i4, ffil 0 CO 

> hn-;i^j|g<7>0N - OFFX-f ^-C<ij>4c, 
10 0 2 3] ±ib^*«x.^,*:mi oco&*M 

* 1 4 (ctoT^^tt^iESbh^^^-g-It-c^f), - 

fe&K, P^tHMl 2<7)Stea^^Sv^$*t^(g:lHl^ 

It (flUtf, 0^jtB#) -r-(i, OcofEIbb^ti 
^e-?l 4«0*tcJ:or«*&$n-& 0 MM1 2*«ft 
» L T V» * ttffi-C * o T , $ U «» f ^/ ^ S il 

4i£ (0tJ;c(±\ SP^B#) icii, ¥I©Hih^?iirt 
j^«B3l ZCJ: *)£j££;ft.41Elijh;l^ fc^-* 1 4\z 
X *)tiit)Z1x2,mM}-)l'?<0&nit%2> 0 1 4tf 

t Lxftm-r&msimz^ xmnmtim. 

m h ;v * lirti£t£H 1 2 L h * t - 9 
t &4 0 

[oo2 4] 'Aiz*3kw<Dmm<vMmizi*tf2>m®?;m 
comm ttth mnmm msctt t <r> m& * m 
2, m3R^m4 zmmLxmw-r 4 0 02:5.^03 

mnm. t ^ •? f- im% t <Dm& *si-*h**i-c* •=> 

&**1- ^?7i?*4„ iJUCttLT, H4J±*ttffl# 

^7 7f*J„ £ £T% -mm&&izjs^x^±iZ{h t & 
4 #tt t li, /* 9 r >j ftm^rt^tSKift^ t;<7f'J 

JftffiS b /< rf 'J fttt**: «>H« *»fc L/< y x U *Jfc 

< &4*H3:**S|c1-4 *><Dfc1-4 0 
[0025] 02, ^3^14 £t±i&91*ffi 

* Kttt&l- * «fto#{£ifi«< rom4 4 >t> icieit s *t x 

tv4 0 . 12 ic^$tis#ttl±. -&ifttc, ma** 
4 0km/hW.TT*ffiSL^i-v^ Uci ! oT, *&7&*©v> 
«**5>]*v»£*Ki$fifi-.&co*i., ffiliUf, 02 K0 



[0 0 2 6] 0 2 £0*1-4 ^9 7 (4, ttttci&*WW 
ffi (g/sec) **U KiC^vr'Jii) (kw) **L 

^Lt^t), Pe = 2kw, 3kw, 4kw, SkwS.O'ekwO 

# *^j* $ tix v^ 0 r t«« t o^,* »±, 
je^jfeffT-C^x (SOC) m 

y=\ 4*tett©:rt*¥J$*}»iH*j6f c 3**1*1-4.0 

( f c 1 , P b 1 ) Rtr, %«^n«MSN9bf^^ ( f c 
2, pb2) »tt»<0£T*^*O2jftC4JV»T« 
lt#^ISi: «1-4 «t 7 K Lfci£«jlfcJRFtt*(lO*jS-C* 
4 Q i0 2jft-*ttJtfi«lt**lt05!jS(i, Myf'J* 
&Sfi<OM^**0 t 44 i i £rt«M»H*»f^S*fc» 
#Kfi*t*W«Wli»jftf c 4*^1-^> 0 LT, 

£07%ittA#[Xjttf c 4 t#tt«©SOC^t^ 
»t*«fHH* f c 3 *Jt«1"4 t , ¥J*)»4«».S f c 
4l±i <0 t/h$4^*flX4it**^4 0 
[0 0 2 7] Lrc**oT, »tt»5i«i«>J: ^ 4Bf^#tt 
**1-4«^-tw{±, S OC 7- 'J ^c»C*** 

(c -toi&***»*i-4fcie>£n*R«Hi 2*<ti?i« 

^|BHEa-Cl!i^$-fr-&®J«l*fflv>-5ii:tcj: f), ¥«-/ 
^•rA^r#:co^»fi»^a:#^n.4ii:£44 0 1-4*» 
*>, MSI 2 92oottM<oH, ScS^fi^ 
M»f^.^ (f c 1, p b 1) -Cl±, «I»i:-EVj|fTft 

*)^n-^x'J 1 6*i!c*$-tir, 
**«M8bf^* ( f c 2 , p b 2 ) fli, ftjKMSn 1 2 
»*A<f«BL#4*' - «@te«U-Crt*8«H 1.2 *fft 

7J^#4C>r-*4 0 SOC»:i^S.*ftll 

¥±^««.«» * f g 3 r-4 < , ¥#jM&mm& f c 4 * 

?X4itt40, mw->^f L A^#o«Ms]?Hff*afc#1- 

[0 0 2 8] 4*, ±flE#tt*«±*&»IflBJfo h ^ if * 

(4, gEftOJ:-?^, ^i&fcmjfcROTKft h^^tc*f1"4 
#14M4W#L-Ci3i, ROM4 4 tptc|B1tLTi5< i' 
^rc, ±BSft%l$l*l#MftHlbffrS (f c 

1 , P b 1 ) air, %si«n«fi«Hibf^^ ( f c 2 , P 

b2) **»tt1-4^5*N 1-4 to*,, WfeltjJft&iUfl 

t ^ 4 #tt * 1- 4 5 ^.i c o v » t 6 ^ tb # <b *t 4 mm 

%CDX\ ROM4 4 . + UEtt$*iTV»41Ht«li:Blitfi- 
ltT^*ROM4 4«t»»c8B«LTls<-ifc3i«»4 Lv^ 0 
Sic.^, &«f^rt^«MH)^.-S (fcl, pbl) S 
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0\ ftW\%ftM®.Mm / ?& (fc2, p b 2) Koi^T 
R0M4 4*KSB1l$ftTV>£#tei8lfc|I|&ttttT 

[0029J £t>ic itit>ffls:cDP#*^*a5ic^ 

ti^i:V'>7'i:LrROM4 4 tHcfEHc LTis < it 

aawTE«rh/u^*fe, jtftftn&iKHftffes (f c 

1 , p b 1 ) Rlf, %*l$rtXMSMlMft£ (fc2, p 
b2) Sr^Kftjgl - *- i:^-C#-S 0 £>.&v>ti, i4 
U*1"J:da:WtaiO»-&»ctt. rtlilift* (f c 
3, pb3) t!i*-C|i 0 Lttfot, * 

JSc*i*rt«M«Ri»ftjSc (fci, P bi) zfcmnf 

rt*8*HttffcS ( f c 2 , p b 2 ) anft&S tffglfc h )V 

* t ft£K»jatft»t fifcT * rs-iix. -s «> <n t -r a 0 

[0 0 3 0] *f&9l©£tSOJ&»TN±, ;Sfc«B$[*| 

««H»^Xli%*NFrt«l«Httf^jSi: LX, 

f c 4 75*S*>/h2 < &£*£^ft-Fftiil#!L 

•*»t**R#l-M* f c 3 X *) t>/h£ < &£<9T-;ft-*UX. f 

t Jttt L W v * x A ^fto&ttigfft £ ft * tf> 
[0 0 3 11 &&<D»t.£>t>ii, /^^f'JiStie (EV 

[0032] &&mm3 \z®7fi-rz ± ? *»tt**-r 

C*set*T*&«»ffi» f c3J:tJ/h§<it), 

i% $Sli^iEVttf 1 4<D*.^t>|giftf 

i:Tj|fit5 0 AXMSNl 2«± 

[0 0 3 3] 12 2^^113 IC|2I^1--2>#14M> -X. 

* *) , S 0 C*5&*¥*MR 

*ft* 0 enx-tf, scm^s^m^rt^Ba 



»f&*l4, ±lEJ»#0#tt*LtO«&© j£-C* o t A 
[0 0 3 4] H2atTH3U**ft*!|#eiBHwWLr, 

#4-^rLTi5«b-r. i©wi:ii,:a3isat)soct:i 

^£>Ste$ ftROM 4 4rttwSBH $ftrv^ 0 -f&fr 
t<0«6ifit«tB**»/h$ < (■*■«:*>*>, 

0«»KJ:o-Cj|«]Jflt«jRiBSf#l6S$ft*0-C, SO 
[0 0 3 5] * K , ±gB*fcft?B* t^yf'J 

^);v-^>^^i-y n-^-v- Yx&h 0 
[0 0 3 6] «WI^— ^-Xiiltttt. ¥M1 0©3K}R 

i oo) o m^.iz$>tz^>xit. mm, T?*frfflm-k 

y -9- 3 2 J: o T^m $W;7?-t;i- Mft^f ^^fRI C 
*57tc.rH^Wt"— 56"C*-5*»S^ $3-t>t3 0i: 
J:oT«W$ft^*a#3f5t«FH|KfcfcoT^|fW»c- 

^•3 6 3i ? ONtc^oTV^^5^^J^Sft^o -€-L 
— ^T**-S^-&. ^;l/-Xn> tn-^/f 6^ 

[0 0 3 7] 7777*1 0 0 tz jSV^T, I£M 1 0 cOillS 
tt^li, 56#a<Ettl8lc4:v»i:«3eL^*frtcl*, SO 
CK*^v»fctUtt«rHfr*-4 Uf";7*S12 0) o t 
^t>*>. T?-t*mm, *a^*^#*5e$ftfcH*h 
7k*, l»SOCtSSOCi€l^ yXfA^C 

*m^-r^»J;d^, *tt»±K*»t*rt*S«B5l 2<0i& 

2 1 T >? -fe ^B|K*^>T1« b ;v * *«ftJ$ $ ft -6 
(7xy /SI 10) o 

[0038] ^u, ¥2x^16 h»?frbtemmmt 

7 7*S13 0) o 4*, ^'tt^liltm^ftT'i^iitiEK) 
h A' * t P> V T * * A Kgt» $ftT t fii>#, 

i'ti:J:cTftg?*i4 2*7C-7 7 7 , S:ROM4 4|*|lc 
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[0 0 3 9] «v»T, (SKiOiS 

fJjE-f* Uf-^S 1 4 0) 0 £<7>!fH£fi, BE&cDi 
die, — IfcftlK, :£&A*4 0 km/hJy.T-CttlSL^-f 
v»»ttr * * fc * , fttttt £ ftjfei- * £ (c if o#tt* K 

-So LJt**oT, VT\ 3 0(CT*3g$*tfc#tt«S 

[0 0 4 0] Wtt«#««l2«-C*jilcCii:ft44ftt* 
#LTV»ftv»t!W3eLfc*frKtt Uf7-/S 14 0: 
No) , BEifc<9SOCK»-2yv*fc«|*P Uf7^S12 

0) *itff-r*o 

[0 0 4 1] £*ltC*fLT, #tt**««*liS*5-C*±tc 
fit 44«FttttLti>4 t*£Lfci&-£-Kli (Xf7 
1 4 0 : Y e sj , F*l%JSH 1 2<OftWBftjSi 

o) o itLC,2.^»±, 02 Rirmsw^ytmzmm 

Lfci^KX-f WS 1 3 0Ur*3eS*Lfc»tt«Hr<K 
tzif*o T, £*t£> 2.£l±. f*ROM4 4 fcfcitt S *VC 

lt (fci, p b i ) *»*sg$ %w%nw6mm 

MtLT (f c2, p b 2) ri*8W6£iia 0 -C-LT, 
F*3M«M1 2I±, mmt-Ztih 2&-C<n*.W)i'pZ-£h 
tii.6 fcfc'U i*lt>2,£tt, 2 fctttt* 
0*ja-C**¥*&«»M*^C £ c 4* ? . 

[0 0 4 2] iOJ:-9Krt«M«HiM^J*«:ft3eLfca. 

ffcs*ateg*frd Uf^ys no) . ■*-**>*», 

M : tt*P#W = I p b 1 I : I p b 2 I <DW%*ffitz-f 
«Bf lSr£ 2 jftlBjogj •) e, (i^tr 

^•k® £ # x. * »«- iz it , aw t ' < y x 5tam t 
[0 0 4 3] #is*5MS2o#i4*7irr»<&, n«s«n 



1 2 \mmnnmwmm¥t& ( f c 1 , P b 1 ) t*v» 

TS^FJ^tt-? l 4# f dts2jU#& Mi^coM^S- 
ffi^-f^I&^U ftttl$n»«tlHfl&fl:£ (f c 2, P 
b 2) •?li v R*h**fctox&3Sfc««**»*fcie> 
tc*-^ 1 4 t LTfgtH" £/>:*!> KM* 

ftmmmwjft* u c 2, P b 2) *r^t*rt««Mi 

[0 0 4 4] £*UC*fLT. Wtt«*»H3 0»ttt^ 

F>3&«H 1 2 liftttlilrtMfSNttttjA (fcl, 
pbl) izn^xWMY )\<?*\&t}-tZ>Tz>b\ l zMVp J tk 
"f, m^Yfrfli-f^X*-? 1 4 \ZX-oxmjjZtl 

i*rt*M»wiftffr& ( f c 2 , p b 2 ) -ci*, ftmmm 1 
9 1 4 *vx.*v-9 1 Lxmsb-r^tztbizm^ix^ 

&Mm 1 2 (ii&f^-t ^ z t\zi£V)^ ^<D¥-#)BMmm f 

[0 0 4 5] &W%WiftM.t%Wtif%ite&<D2& 
W<0«J*>»x.J4, JtfE«prtJt»cJ:4ii:4r<, SOC* 1 
KiiLiv 1 ! (ta)x.lf, 7 0%) iiHofcf.ftWli 
ftjS-TlMt$-*, ^2Li.V>« 5 0%) *T 

Bote. **«F»ftjSC-C«)ft i^CLTUv*. 

1 6 0CT»7U BfjeoaaBTIfcO 58^(7**1*0 
[0 0 4 6] JEUu »WO|ll60««JC*r^§^:|&WU 

a»*^K-r-5 7t«!>ofe<o-t?*>)-, ^^^ffi^-r* 

HSrjgffiii-Si t^<> JEM, * 
[±*<0^ffimW^ £ iih z\ 1 1± *> 5 h 0 
[0 0 4 7] tnix-Jf. ±KfS^OHiS<D^t?{±, 

-omza. *&w*±.mfkw<onn(oi&mtmmzLx 
*n* 0 

[0 0 4 8] i/c, 5fe#j61f(t"KaSSOC*«if:HWU 

§ , S 0 C <7)& T tf'f-m $ ft & tz * g 8 S O C tf* 
6 0%^<b 7 5%lc3|gJiJf c>itfc»-6-Ktt, ItSOC 
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rt*6 0%ri»P>7 5%izm^-ti>i ■?l*ftW%ftBffl&W) 

(02+O (f c 2, p b 2) ) T-JI^S^^n. 
&o -€" Lt> SSOC#7 5%lcSlit L/-:i:i^T-, ± 

&mimYemtbtiz 0 fir, gas octanes oc 

[0 0 4 9] £t>(C ±iB»(HOHifcO»S8-C»i, 

u i*tt**^&**of*ia^uv»r*±Ki!!i 

[0 0 5 0] ifaH^coHifeCD^ST-ti, $fiy 

^ f - a c ij »t * w ««» e«-r * m 

h nm>sm<o®ft& a a*, z 
omzt. mini, mn^x-TA-£m~&tfz>&ni$m 
m&vmm&z ifiu $ -* * ma* «b ft &isn * 

^t^Ii^Ix.ttiv>„ *-&•»:: 14, Iffiy 

[0 0 5 1 ] ft)^ 77'(*'f^5'tV^fe5S 

[Hffico^m^^] 



[02] m&m9b'<y7-vffiSLmt<ontoi&.-twt 
[03] mnmmt^yrvw^t<r>wmi:m-t^it 

[0 4] ifiSS iMy f 'J *fttt OBff *St1*tt 

[05] mmifr? fc*»t*fcrt«M«Ho»ffc&*ft 

<fc <£> o 

[0 6] 

1 0—*M> 

1 6"^7r'J, 

1 8— T^-fe>K 

2 2»^-^UPfflECU, 

3 0"-*a-fe>*. 

3 4-SOC-fe>t, 

4 0 -3E$Uffl!gS> 
4 2-CPU. 

4 4-vROM. 

4 6-RAM, 

5 0-AM^>5'~7x-X o 
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[14] 



[95] 



/t?7*UlM0a) 




**MM8ttteSt«(fc3. Pb3) 




=<(fc1,pb1>, <fc2, pb2)) 



5*38Ckm/h> 



[0 6] 




s i i o 



S 1 3 0 




S 1 6 0 



S 120 



SOClC&zK 



